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- §& | Bale diak, | Teer ® MATERIALS FOR ‘curves almost coincide, but for the Interval 330° to 320°C., | 
jrwisr. Ogneupory, 11 {3] sa RE A brief descrip- the process /s apparently different. The angle of twist ol | 
tion Is given of an apparatus, equipped with a platinuns. ‘the specimen In the cold state, determined helore and after ; 
| Iturnace, for testing refractory materials for twist, Din- heating, was the same; the clastic properties of the body, ! 
; |grams give the deformation for the following cases: (1) therefore, were not changed during the experiment. Con-! 
iconstant load, even aud continuous rise in teriperature: siderable Increase in the elasticity of the y during the: 
ou \(2) constant toad, stepwise rise in temperature; and (3) period of enantiotropic recrystallization of the tridymite | 
Bais ivatlable load, stepwise rise in ter. ‘“rature. From ‘the sand cristobalite (to 300°C.) fs accompanied by subsequent ; 
'ghape of the curves it is assumed thaz wutarts acquires great consolidation, as a result of which the body reaches (at: 
F iinobility only for ao short period of time while there is a 700°) its initlat rigidity. Prom 900° on, plastic deforma-, 
é ;Tegrouping of the atoms in its crystalline Inttice. If the: tlon starts and develops rnpidly with increasing tempera- 
a ibody is strained toward deformation at that moment (about —° ture. When testing pnder variable loads and stepwise; 
© '57B°C.), there is considerable displaceinent of the particles. : increases In temperattire, the deformation curve has a: : 
“I the body {s heated In the free condition above the eritleat! different shape. From room temperature up to 700°C. , 
: ‘| temperature, the crystalline lattice of the a-qtartz acquires , ‘there is uninterrupted consolidation of the body. There 
a ‘stability, and additional deformation does not take place’ was no increase in elasticity within the interval 20° to < 
aye under load (at, e.g., 600°C.). Tests were also made with! 300°. Above 000°C. plastic deformation was less notice- : 
f ‘specimens during both rising and falling temperatures., ‘able. 8 pike * jasieeip Patera a eh Goo trail ta 


:For the Interval 900’ to 330°C. the cooling and heating! 
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Keler, E. K., and Abramova, V. N. Iatrrovixc rug 
PROPERTIES TIP GROG PRODUCTS ss ura TT FOR LINING THE 
SHAFTS OP PLAST FURNACRS. Opnenpory, 11 [4-5] 18-30 
(1046). ---DetePaccounts are given Of research activities at : 
the Leningrad Institute of Refractories to develop methods’ ! 
of testing the abrasion aud impact resistance of blast-fur- 4 wee 
nace refractories. The effects of existing Russian methods 
of manufactine on these two characteristics were also in- 
vestigated. Two variations of brick manufacture are out- 
lined. One method utilizes Chasov-Yar clay PK to pro- 
duce brick suitable for lining the upper two-thirds section 
of the shaft, and the other method «uses Latninsk clays 
(Grade 1) for the tower one-third section. The specifics. 
tlons for brick -for the lower section are ns follows: (a) 
ALO; + TiO, not lower than 39%, () refractoriness stot. 
below 1730°C., (c) volume porosity not aver 12%, (d) ghs 
ahsorption not over 0.2%, (e) compressive strength jot 
less than 400 kg. /oms.?, and (f) abrasion (Dauschinger) not . 
over 0.10 gin./emm.3; for brick of the unper section the re- : : 
spective vatucs were (4) not fower than 24%, (d) not below ; eae . 
1830°C., (c) not over 19%, (4) not aver 0.3, (¢) not Jean i iy 


than 400 kg./em.?, and (f) not over 0.10 gin. /em.? Pose, 


tenes 


SUmeG~ VARIABLES WNOER 
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eet E. K. Mernons or ‘DRTERAUINING ADDITIONAL 
. AB ADINTIONAL GROWTH OF REERACTORIKS 
iF ; Oaeubery, Ul [7-8] 23-27 (IMIG). —K. c&ptete on work 
oa ‘started in 1940 at the Institute of Refractorics (Leningrat!) 

: to refine the methods for determining reheat shrinkage and 
. expansion which was never finished. For most refrac. 
" tories, constancy ts obtained after 3 hr. at the final tem- 

; “perature; for chrome-imagnesites the dimensions continued 
ras) to increase during the 3-hr. test so that additional investi- 
“gation is required to ctetermine the finit. Linear measure: 

. ment of the brick Was found unsatisfactory because of un- | 

| even changes of the brick. Deterntination of volume 


shrinkage by: hydrostatic weighing in mercury was also 
found unsatisfactory. The volume was determined with 


: : : sufficient accuracy by hydrostatic weighing in water after 
H : . a J0-min. satucation with water. 
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REFRACTORIES FROM BOROVICHI HIGR-ALUMINA CLAYS FOR HIGH-PRES~ 
SURE SOILER FIRSBOXES. .B..K. Keler. Qeneanact, 12 [10] 461- 
67 (1947). = Brink were sede from (1) clay analysing 5102 43.25, 
Ti02 2.24, Oy 38.74, Fa203 1.17, Ca0 0.12, MgO 0.43, 303 0.50, 
K20 0.22, Me 8. 40, = is giant loss 13.79% and (2) grog made 
from the above clay » 1920°, end 1450 C. Clay analysing 
810, 45.02, i lig ae Fe,0, 2.34, and ignition loss "b. 12h 
wes used as er. ok vere le by plastic molding and by 
semidry pressing end fired at 1360 end 1450's The refrac- 
toriness of all shapes renged froa. 1770° to 1 1730", Grog made at 
1450° offers no advantages compared vith that nede at 1320° } 
et temperat.re of 1450° £8: recomsented only in those cases..in 
which the brick aust have a high dimensional accuracy (con- 
stency). Grog made et S00°C. increases the density and strength 
of the brick considerably and lowers the thermal stadility a little. 
Senidry pressing ie preferred to the plestic method as fer as all 
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properties of the beiok ere concerned. Firing should be con- spl 
ducted et 1380° to 1410". Firing at 1450 has no edventeges as ook 
ee far as porosity, Strength, end thersel stability are concerned, but oom 
Fee it increases stability under joad end inproves the reheat shrink- ee 
ee age somevhat. Firing at 1450° is recommended only in those oom 
ee cased in which conateat volume end atability under load are ee 
ee of primery iaportence. Optimum properties are obtainable 5 com 
ee with (1) @ plastic ix of 40% olay and 60% grog made at 1320 ee 
ee end vith « ain sise up to Sam, and (2) © semidry mix of 406 ee 
i ce olay end GO8 grog made %t 1350 end with.e grain size up to 4 
Bee mn. Meximus eleg resistance is obteinable with a semidry aix 
ee of 30% clay and 70h grog mede at 600 end with a grein sise up 
oo to 4 am, . B.Z.K. 
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KELER, B.F, 0 


we ir "Methods of determining the thermal properties of ceramic raw 
: er in symposium: Syr'yevyye resursy tonkokeran. prom-sti SSSR 
pu kh isvol' gpvaniya, Moscow-Leningrad, 1948, p, 103-13 


SO; U&2888, Letopis Zhurnal'nykh Statey, No. 1, 1949 
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ELE, &. K., Prof. 


Dr. Technical Sci. 
"The technical tsting of refractory meterials" 


Ogneupory, No. 4, 1948 
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Refractories 


iketnykh ogneuporoy). 


t, Moscow, 1949. 


Oguen, » US [8] aar- 

(1050).—-Most of the book dwells tipon pi aa Cah plea 
semilack! products containing 87 
bigh-aluniina pralucts (77 and 
8 compositions, 4 are semiscid materials, 


BsCw Te teraes 


It can serve 


refractories of definite charuc- 
however, it is necessary to take into 
structure of the products and also the 
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USSR/Engineering - Refractories, , Raw Jun 51 
Matefial cs 


| “fhermal Characteristic of Fire Clays," Prof E. K. . 
Keler, Dr Tech Sci, Z. I. Veselova, Sr Engr, Lenin- 
grad Inst of Refra_tories 


"Ogneupory" No 6, pp 249-257 


Study of clays from 23 major USSR deposits shows 

only 2 basic mineral types: kaolins and hydromica 

or monothermic type. Intermediate types. are mixts 

of the 2. Complex thermal anal, conducted as single 
| expt on one working shift, gives complete behavior 


a ae _183959.— 


USSR /engineering - Reftactorien, Saw c  o7gun SL 
| Material (Contd) . 


characteristic of material on heating, aiding effi- 
cient use of raw materials and correct burning of 
refractories. 
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| USSR /Rngineering - Foundry, Equipment Dec 51 


| "Concerning Standardization of Technical Require- . 
_ Ments on Steel Pouring Equipment,” Prof E. K. Keller, 
 Dr.Tech Sei, M. N. Bluvshteyn, Cand Zech Eci, Lenin- 
Grad Inst of Refractories 


_"Ogneupory" No 12, pp 531-539 


| States insufficient attention to standardization of 

| Bpecial refractories and discusses following sub- 

I: jects: nonmetallic inclusions in steels in connec- 

_, tion with pouring equipment and chem compn of re- 

| fractories; relations among various properties of 

| pouring equipment and standardization of its 7 
‘| . 
| USSR/Engineering - Foundry, 
tT (Conta) 
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Thermal characteristics of refractory clays. K. K. 


Rela ZL. Vevelova (Leningrad last. Refractocres). 
eucw pry 16, 240 SCAT) -Tabulatead and graphical clay showed a sntall efiect at A20%. The second ¢20- 
results of differential therinal unalyves of clays and kavtins eo mal effect was noted for all samples; its magnitude ie 
from 2 important Hlepanite in the Soviet Union are sie. ead gradually frou clay to kaolin (from 1° to 3°. 
Results indicate the esistence of only 2 basic mineralxical ain af 156% clay did pot change its posiden (12205); 
types: kaolinite clave and hydromicaceous (“monother- further uddo. of clay caused at first a shar and then ae 
mite’) clave Intermedlate-type clays conslat apparently in temp. of this effect (to 1140° for clay). 
of mists of these 2. An endothermal effect for all clays was sed distinct and consistent changes in the 
noted ut OF0 M0" The first exothermal effect for tiont atalogous to changes in the ther- 
Utlave was observed at 20 910%, for kaolins at QO gam dehydration disappeared grad- 
A aceon endotherinal effect for kaolins was noted at [Pt Le ually and 1 of shinkage during ~ 
and for micaceous low-slntering clays at 1140-11R0°. Athint the first exot ectreascd grudually. ae inutie 


(exothermal) effect was noted in only 13 of the 23 materials ing were gradually reduced. 
tested Thermograms were also obtained of kuolinchliy temps, of sintering . 

intate. With Increasing clay content, the endothernval ef- 

fect decteased (from TANS to Ad) and the peak shifted from 

Wa? foe kaolin to 0° for clay. The first kaolinite cio 

thermal effect also decreased steadily (from 110% to 14°), its 

position was analogous to that of kaolin (970°) and only 
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+ 1378, The probtres of technical the vtandariisation of = 
ocvowortes.—E. K. Kastan and M., Venti lOr aren | nd mS I 1954 


eapts. with grog products showed that chereeed stability is not related in any soe 
manner with porsity, crushing strength, permeability, or AlyO) content. are 
tabulated to show the relationship between the thes therma'! stability and other akairttesd of 
treclay provfucts. Mong expts, are required for the standartisaiinn of the thermal 
stability, but for the tind being the following tests are recommended: (1) 9 samples of - 
runner bricks (3 froma cach consignment) are tested by the method of the Leningrad : 
Refractories Institute (heating of runners from inside), The time taken by water w ae : 
penetrate through the cracks formed should be not less than 25 sec, Samples from the ica 
4 main Russian suppliers show valucs of 90, 78, 7! amt 30 sec. ( fae dl ate ; 
sec.). (2) Valeeves (one of each of 3 consignments) are dried at IT . CoMed 10 
ron le and then suddenty heated AS anna eau bon forcast va aoe ‘The 

ecleers should nat be cracked to the extent that they can be pulled spart in the heads. - 

t ta ) . _f 
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USSR/Engineering - Refractories, Testing Apr 52 


"Standard Equipment for Testing Refractories Under 
Load at High Temperatures," Prof E.K. Keller, Dr 
Tech Sci, Leningrad Inst of Refractories 


' "“Ogneupory" No 4, pp 169-172 


t Testing equipment, designed at Inst of Refractories 
in 1948, essentially consists of elec Kryptol fur- 
nace, loading system and reading device and permits - 
tests at temp up to 1,750°, but, after replacing | 
ordinary corundum tube in furnace by magnesite or 

< high~alumina tube, testing temp may be increased to 

: 1,860-1,900°. Loads on specimens vary from 0.1 to 

1.0 ka/69 a 3 
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~ RMLER, BOK.; GODINA, NAL ee 


Interaction in solid phases of zirconium dioxide with magnesium 
oxide, calcium and barium. Ogneupory 18 no.9:416-426 153. 


(MIRA 11:10) 


l.Institut khimid silikatov AN SSSR. 
(Zirconium oxides) (Chemical reactions) 


i 
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i. KELER, Be Koy LEONOV, a. Av. a 
2. vst (600) 
4. Kaolin 


7, Behavior of kaolin on heating. Usp. khim. 22 no. 3 1953 


9. Monthly List of Russian Accessions, Library of Congress, June 1953, Uncl. 
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82.2 mm. ige feck LZ nun. oy diam, {s placed in a ceraipic 
cap (A mot. high and 46 mm. inside diam. The junctions 
a a simple and a differential thermocouple arn located ine 
ade the cup. A similar exmiple of [nert ntaterial {Aly} fs 
alse placed inside the cup. aduta or porcelain wts. ace 
pieced on top af the sample, and dimensional changes acc 
photegraphically recorded. The kes in wt. is also recorder! 
‘ay suspending a similar sample cutside the oven, balancing 
the 2 samples; and recording the deviations by meane of & 
mirrar casnende toon fhe art | Recorded curvea of cHsacé 
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KELER, E.K., doktor tekhn.nauk; VESEIOVA, Z.I., starshiy inzh.-issledovatel' 


Device for continuous observation of additional shrinkage 
Processes in refractory materials. Ogneupory 19 no.1:30-34 
‘oh, (MIRA 11:8) 


l.leningradskiy inatitut ogneuporov. 
(Refractory materials) (Measuring instruments) 
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, B.K., doktor tekhn. nauk, prof. 
eS a ® KX EK, Strelov. 
"Pechnical control in the manufacture of refractories ; : 
Reviewed by E. K. Kelor. Ogneupory 19 no.2:93-94 ‘'54. (MIRA 11:8) 
(Refractory materials~-Quality control) 
(Strelov, K.K.) 
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~ a Sa PPT FETT Paap het eee 
View data on mechanical characteristics cf coke-ovea Dinas. 


ER. Kenta ano MN. Buevanrely, Ognzupory, 30 Tip = 47 


SS Ac. 20" to BHC, there Is a sharp drop in crushing 
Btrengtlr, at AK)" to 600%, it increases, and above 600° tu LUNU* it 
drops substantially, Wear resistance drops at 20° w 2un? by 
an average of 3095; it increases above 200° to 600°, and at 80y? 
it execeds the value at room temperature by 0% (avg) At 
80-00" tu 120-170" the nagic of twist increases Sharply, approxi- 
nately twice, At 200° to 244)? strengthening starts, and at 
about 500° the angle of twist is asin the same us at room tem- 
perature. Rise to 1200? shows hu change. At 120° tw 250° there 


YY Wits aw sharp drop in inodulus of shear due to the inversion uf D 


trilytuite ane cristabatite; love iuversion temperatures, there 
Was sthengthening,  Caleshitions of heat stabifity show that i 
We ee Cotetage cctte dateryal for spades BFDOF do nie big 


Theyt and neawedures ave describ. - ' wwe UAB 
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USSR/Chenistry - Silicates 

Card 1/1 Pub, 22 = 20/45 

Authors 5, Keler, E, K., and Godina, N. A, 

Title 4 ine ceaatetcat of formation of solid solutions in the ar 09-Cad system 


| ——-Pardodical -s- “Dok, ~AN-SSSR— “103/2) 2 24-250, dud i as 


Abstract t The reactions occurring between ZrO, and CaO during heating vere invast4-~ 
gated, The formation of zirconate as an intermediate phase during the : 
formation of solid solutions in the 2r0,-Ca0 system is explained, It is iw 
shown that the reaction mechanism leading to the formation of solid ;) 
solutions is due to the fact that calcium oxide is more active than 
girconiun dioxide and assumes the role of a so-called covering reagent, 
The conditions leading to the formation of solid solutions are discussed, 
Nine references: 5 Germ, 2 USSR end 2 USA (1929-1953). Graphs. 


Institution ¢ Acad. of Sc., USSR, Inst, of Chem, of Silicates 


Presented by : Academician S, I, Vol'fkovich, February 19, 1955 
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~ RELER, E-K. 


USSR/Chemical Technology. Chemical Products and Thelr T-9 
Application - Silicates. Glass. Ceramics. Binders. 


~ 4 Abs Jour ; Referat Zhur ~ Khimiya, No 4, 1957, 12577 
: : Author : Keler E.K., Kozlovskaya Ye.I., Nosikov 0.V, 
ont: Title : Determfnation of Resilient Properties of Glass and Fine 
: Ceramics by the Ultrasonic Impulse Method 
Orig Pub : Steklo i keramika, 1956, No 5, 7-13 
Abstract : Investigations of the resilient properties of glass and 


fine ceramics have been carried out by the ultrasonic 
method developed by 5S.Ya. Sokolov, which is based on 
periodic emission of short ultrasonic impulses and their 
subsequent reception after passage over a given distan- 
ce within the specimen. In the determinations ts regis- 
tered ‘the time t during which the ultrasound covers the 
distance 3, and propagation velocity of the ultrasound 

1s determined. By means of suitable formulas a determl-- 
nation is made of the displacement modulus G,elasticity 


oe 
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Abs Jour: 
Author : 
Title : 


Orig Pub: 


Abstract: 


Card 13 


Referat Zhur - Khimiya, No 9, 1957, 31577 
Keler E.K., Bluvshteyn M.N. 


Study of Elastic Deformations of Chromomagnesite 
Refractories by the Method of Torsion at Room 
Temperature and at High Temperatures 


Ogneupory, 1956, No 5, 217-221 


Determinations were made of modulus of elasticity 
in shear G, at temperatures of 20, 300, 600, 900, 
1100 and 1200°, and springeback at the same tem- 
peratures, during 15 minutes, on application and 
removal of load bearing upon the samples (pro- 
cedure used, see RZhMekh, 1955, 5851). The deter- 
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and Their Application 


Silicates. Glass. Ceramics. Binders. 


Abs Jour: 


Card 2 


Card 373 


Referat Zhur - Khimiya, No 9, 1957, 31577 i 


minations were carried out with bricks of the 
following grades: magnesite, 3 chromomagnesite 
ordinary, 2 bricks for vaults and 2 magnesite- 
chromite for vaults. In the case of magnesite 
brick the G remains practically unchanged on 
heating up to 1200°, while in chromomagnesite 
it increases with temperature, and in the case 
of the thermostable vault bricks G undergoes a 
gradual decrease with rising temperature. The 
spring-back of different grades of refractories 
is also different. Determinations were made of 
G” shear, linear expansion coefficient and 
thermal stability of the refractories was calcu- 
lated and compared with the experimental (on 


i 3 
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Category: USSR / Physical Chemistry - Kinetics. Combustion. 


Abs Jour: 


Author 
Inst 
Title 


Orig Pub: 


Explosives. Topochemistry, Catalysis. 
Referat Zhur-Khimlya, No 9, 1957, 30039 


onditions of Formation of Barium Silicates 


Zh. neorgan. khimii, 1956, 1, No 10, 2283-2293 


Abstract: By means of thermal, chemical, x-ray diffraction and microscopic 


Category: 


Abs Jour: 


methods of analysis, 1t was ascertained that on heating of mixtures 
of different composition, of the system BaCo, (I) - Sio; (11), 
regardless of the composition of the initial mixture, the inter- 
action between I and II begins only at 700°, with formation of bar- 
ium metasilicate (III). At temperatures of 800° and above, bariun 
orthosilicate (IV) is formed. In mixtures containing mich I, at 
about 1000°, is formed, in addition to IV, also tribarium silicate. 
In mixtures containing mch II, formation of III is observed only 


1/2 -13- 


USSR / Physical Chemistry - Kinetics. Combustion. 
Explosives. Topochemistry. Catalysis. B-9 


Referat Zhur-Khimiya, No 9, 1957, 30039 


above 1100°. Formation of Ba,8i,0,7 and BaSi,0,+ by reactions 

in the solid phase, does not occur. It was found that decrease 
in volume of samples of I, which is noted at 600-800°, is due to 
decrease in porosity as a result of collective crystallization, 
and not to a polymorphous transformation. Increase in volume of 
samples of I and II at 1000-1200°, is due to increase in porosity 
of the samples, as a result of "swelling" of emitted CO, in the 
presence of liquid phase, and due to the fact that the reaction 
products have a larger molecular volume than the initial substan- 
ces. 
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RUMANIA/Chemical Technology. Chemical Products and their Application 
Glass. Ceramics. Building Materials. 


Abs Jour: Referat Zh.-Kh., No 8, 1957, 27698 


Author :; E.K. Keler, Z.I. Veselova. 

Inst Sa aes 

Title Determination of Elasticity Modulus of Refractory Materials 
by Acoustic Method. 


Orig Pub: An. Rom.-Sov. Metalurgie si constr. masini, 1956, 10, No 3, 
121-133. 


Abstract: See translation in RZhKhim, 1957, 5236. 
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USSR/Chemical Technology. Chemical Products and Their Application -- Silicates. 
Glass. Ceramics. Binders, I-9 


Abst Journal: Referat Zhur - Khimiya, No 2, 1957, 5236 
Author: Keler, E. K., Veselova, Z. I. 


Institution: ‘None 


Title: Determination of Blasticity Modulus of Ceramic Materials by the Sonic 
Methed 


‘ Original Al 
Publication: Ogneupory, 1956,,~No 1, 21-32 


Abstract: The method is based on producing in the samples sonic wave oscilla- 
tions and measuring the frequency of natural oscillations of the 

: sample. The instrument for measuring frequencies of mechanical 
oscillations (IChMK-1) is produced by the Electrotechnical Institute 
imeni Ul'yanov (Lenin). ‘Instrument data; frequency range measured 
250~10,000 hertz, power consumption 100 watt, alternating current 
feed of 100, 127 or 220 volt at a frequency of 50 hertz. As genera- 
tor of oscillations is utilized a conventional electrodynamic 


: CIA-RDP86-00513R000721510005-0" 
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Glass. Ceramics. Binders, I-9 


USSR 


Abst Journal: Referat Zhur - Khimiya, No 2, 1957, 5236 


Abstract; loudspeaker with a cutdown diffuser. Advantage of the sonic method 
over the static is speed of determination (1.5-2 minutes) and the 
possibility to determine the modulus by using integral articles 
(bricks). By the method unier consideration were determined the 
values of the elasticity modulus of a number of refractories » which 
were found to be higher than the values of elasticity modulus de- 


termined by the static method by 7-444. 
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Nitntaatatcacoeta estes 
Linear changes in grog batches in the course of burning and re- 
peated heating. Ogneupory 21 no.3:114-122 '56, (MLRA 9:8) 


1. Leningradskiy institut ogneuporov. 
(Refractory materials) 
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137-58-4-6474 | 
| _ Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 4, p 20 (USSR) 


AUTHOR: Keler, E.K. 
el 
TITLE: Modern Thermomechanical Methods of Investigating the Prop- 
erties and Assessing the Qualities of Refractory Kaw Mater- 
ials and Products (Sovremennyye termomexhanicheskiye metody 
issledovaniya svoystv i otsenka kachestva ogneupornogo gyr' ya 
i materialov) : 
PERIODICAL: Tr. Nauchno-tekhn. o-va chernoy metallurgii. M-vo cher- 
noy metallurgii SSSR, 1957, Vol 12, pp 57-61. Diskus. 
pp 153-169 


ABSTRACT: A brief listing and description of the methods employed in 

je engineering testing of refractories is presented: 1) determina- 

tion of physical constants, 2) special variants of general meth- 

ods (determination of chemical stability at high temperature, . 
- resistance to slags, etc.). A number of ideas are put forth on 

the improvement and organization of control of the quality of. 
refractories and raw materials for them at industrial estab- 


. lishments. 
Card 1/1 S.G. 
l. Refractory materials-~Properties 2. Refractory materials 
~-Applications 
oe nia 
ee 
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AUTHORS: 


PERIODICAL: 


ABSTRACT: 


PRESENVED: 
SUBMITTED: 
AVATLABLE: 
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Keler, E. K. , Kozlowaya, Ye. I. 
St a ae 


The Elastic Properties of Glass (Ob uprugikh svoyatvakh stekla) 


Doklady AN SSSR, 1957, Vol. 116, Nr 2, pp. 221 ~ 224 (USSR) 


The present paper contains experinental data concerning the modi- 
fication of the elastic properties of glass in the case of a tor- 
sion in dependence on temperature. It is known that glass, below 
the temparature at which softening being, is a brittle solid body, 
and at room temperature it obeys Hooke's law up te the point of 
fracture. A diagram shows the curve deformation temperature of 
Glass in the case of constant stross as well es tha experimental 
curves of momentary elastic, delayed ekstic, and remanent deforma- 
tion. In the interval between 20° and the temperature T_ of begin- 
ning softening there ia only a monentaneous, elastic dePormation. 
In the interval between T and the temperature of the veginning of 
the delay of the deformat?on a delayed-elastic and a remanent de- 
formation were observed. As soon ns 720° is attained, the elastic 
deformations vanish nearly entirely, and instead remanent defor- 
mation develops. A second diagram illustrates the curve stress de- 
formation of glass, i.e. the hyateresis loops for different stages 
of a truly elastic behavior of yluss in the interval of temperatures 
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« The Elastic Properties of Glaga 


of between 20° and @T.. The third diarraa illustrates the depen- 
dence of deformation on time. The domains of these curves corres- 
pond to the following processes: nonentury elastie deformation at 
the moment of stress, delayed elastic deformation, plastic flow, 
momentary-elastic restoration after removal of stres3, delayed-ela- 
stic restoration. The experimental data found served ao a basis of 
the determination of the Shearing modulus of glass when heated. The 
dependence of the properties of glays on temperature studied here 
was observed by severil authors in the case of different types of 
glass such as window glass, various types of optical slass, and in 
sodium-boron silicate glass. Also pure quartz slags was investigated. 
In conclusion something was said about the physical-chenical peces- 
ses upon which the here discussed phenomena are based. ‘there are 

4 figures and 1 Slavic reference, 


May 28, 1957, by A. A. Lebedev, Academician 
July 6, 1957 


Library of Congress 
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"On the Behaviour of Kaolin During Heating." 


paper distributed at the International Clay Mineralogy 


1-5 Jul 58. Congress in Brussels, Belgiun, 


Comment: B-3,115,859. 
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AUTHORS: Keler, E. K., Andreyeva, A. B. 80V/131-58-12-5/10 
(rn ah STAT, 


TITLE; The Influence of Admixtures and Additions of Titanium Dioxide 
Upon the Stabilization Process of Zirconium Dioxide (Vliyaniye 
primesey i dobavok dvuokisi titana na protsess stabilizataii 
dvuokisi tsirkoniya) 


PERIODICAL: Ogneupory, 1958, Nr 12, pp 552 - 558 (USSR) 


ABSTRACT: Commercial zirconium dioxide (Table 1) and chemically 
pure zirconium dioxide with a Zr0, content of 99.6% 
served as initial material. Carbohates of magnesium and 
calcium of the "Ch" type served as stabilizing additions. 
A decrease in shrinkage and an increase in thermal stability 
were attained by the use of zirconium dioxide, which was 
burnt up to a temperature of 1700°, whereas the sintering 
has become worse. Figure 1 shows the linear changes of 
samples with a content of 90% Zr0, + 10% MgO, and figure 
2 presents the linear change of Zr0,, which was burnt 
at 1700°, with the characteristic loop’ of polymorphous 

Card 1/3 transformation, The formation of mixed crystals of 2r0, 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510005-0" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510005-0 


Sa Mareen TT tate Ge RT ERR oR ne cae : FEN TARAS ALIA A TEN ERY 


The Influence of Admixtures and Additions of Titaniun SOV/131-58-12-5/10 
Dioxide Upon the Stabilisation Process of Zirconium Dioxide 


with calcium oxide at a lower temperature than with 
magnesium oxide is confirmed also by chenical phase ana- 
lyses (Table 2). Figure 3 shows the influence which is 
exercised by 2% T10, upon the stabilization of ZrO, 


in the mixture 90% 2r0, + 10% MgO, and that in the 


mixture 90% ZrO, + 10% CaO is given in table 4. Figure 5 
shows the lineaf® changes of the samples with a content 

of 85% Zr0, + 159 gO (mol) at a burning tempereture of 
1600°. Table 3 presents the chemical phase analysis 
of samples with pure and commercial Zr0,. The experimental 
results can be seen from table 4. Figuré 6 shows the 
linear changes of the samples with 90% ZrO, + 10% MeO 


after burning at 1700°, and those of the samples with 

90% Zr0, + 10% CaO after burning at 1700°, are given 

in figuse 7. Besides the dilatometric investigations, also 
some physical and technical dnta of the samples}-shrinking, 
porosity, breakirg strength at pressure, and otners - 

were determined (fable 5). Conclusions: Ti0, which is to 
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* fhe Influence of Admixtures and Additions of Titaniua S0V/131-58-12-5/10 
Dioxide Upon the Stabilization Process of Zirconiun Dioxide 


be found in commercial ZrO. ap an admixture or additicn, 
does not exert a positive * effect upon the sintering of 
zirconium mixtures. Purthermore it decreases the stabili- 
; zation of ZrO, and deteriorates the mechanical properties 
ie of the products. TiO, exerts a more negative effect in 
the stabilization by means of magnesium oxide than 
in the stabilization by means of calciun oxide. A TiO 
admixture of more than 0.3 ~ 0.5% is regarded as unsufted 
for the production of dense and solid highly refractory 
products from stabilized Zr0O,. There are 7 figures, 5 


tables, and 10 references, 6 of which are Soviet. 
> ASSOCIATION: Institut khimii silikatov AN SSSR (Institute of Silicate 
Chemistry AS USSR) 
Card 3/3 
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AUTYORS s Kelor, us Ke, Laonov, 4. I. gay /141-59-9-8/12 
’ f 
a ae 
TITLES: Infletion of Iron Oxide and [12 Comnounds in venting (0 
yrvieniyakh regbukheniya okigi sheless i yeve sovetineniy pri 
nocrevanil ) 


PERIODICAL:  Qeneunory, 1959, Ur 5, pp 275-091 (US5R) 


ABCTR CPs In this article, the authors report on the renults of 
investigation of the inflation of iron oxides, mixtures of 
{ron and chromium oxides, 28 well as conner- cn? cobalt 
oxides, at heating ‘in different gases. The shrinking and 
stretching of the samples in heating was measured hy means of 
the corundum dilatometer (Fig +) which is subsequently 
éesceribed. Figure 2 shows the change in length of the sample 
of iron oxide at henting in ir, and fizurs 3 shors the 
microphotocraphs of the samples. Figure 4 represents the 
influence of the oxygen pressure on the linear cnanges of the 
samples of iron oxide rt 1300°, snd figure 5 shows thet of A 
gemple of copper oxide in heatine to 900°. Figure % represents 
the influence of the oxygen 2resnure on the stretching of the 
sample of cobalt oxide in henting to ego? in pir. The vertial 


feature : Renae 
ara 1/3 pressure of the oxygen was varied by en rdlition of argon. 
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Inflation of Iron Oxide and Its Comnounis in wT l4§1259-5-8/12 
Heating 


Heating tests of samples with the moleculir composition 
FeO, : Cr,0, = 1: 2 wore carriod out: they ware isflated in 
Ama a9 


argon, ani shrank in sir (Fig 7). Figure &@ shows the atretehing 
of various simples nt heating in air, ond figure 2 in carbon 


dioxide and hydrogen. The treble indicates thr influence of 


the Tid, adaixturoas on the inflation of the mixtures 


Fe,0, - cr,0;- Conclusions: Inflations, cracks and loss or 


2°3 
strength can be observed at the heating of snmples of pure 
oxides and certain mixtures at certain temner:tures. An 


admixture of 10 % Ti0, to the mixtures FeO; : er,C, at the 


ratios of 1:1 and 1:2 fully eliminates their inflation at 
heating in air up to 1800°. Further investizations of the 
influence of TiO, admixtures on the properties of refractory 


chrome-magnesite products are recommended. There cre 9 figures, 
1 table, and 8 references, 4 of which are Soviet. 
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Inflation of Iron Oxide and Its Compounis in SOV /131-59-5-8/12 
Neating 


ASSOCIATION: Tnstitut khimii silikatov AN SSSR {Institute of Silicate 
theristry of the AS USSR) 
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AUTHORS: Godina, Ne Ae, Keier, BE. K- 


TITLE: The Interaction of Hafnium Dioxide With the Oxides of Alxaline- 
earth Metals (Vzaimodeystviys dveokisi gafniys 3 okislami 

shcrelochnozemel *nykh me tallov) 

PERIODICAL: Zhurnal neorganicheskoy whimit, 1959, Voi 4, Nr 4, pp 884-891 
(USSR) 

ABSTRACT: The reaction of hafnium dioxide with the oxides of alkaline 

earth metals Was investigaz?d by chemical ard radiograph-c : 

analysis. It was stated that in a boiling HCl solution eae 

annealed HO, and its solid solutions with CaO ard MgO are in~ 

3? SrHf0, and BaHf0, are 


goluble, while the compounds Cakf0 


readily solutie. An datense interaction ef HfO, with the oxides 
4400° with the formation ef oacn~ 


a0, SxrO, and BaQ oscure at 
a CakfO, 


pounds of the general formula M luro,. The compean 
feemed in tne systez HLO ,~Ca0 at 


and solid solutions e876 + 
Card +/3 4350-4400". A mixture of HfO, and Caco, yields 95% GaHfO, after 


A . 
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S0V/78-4-4-25/44 
3 435 6 tyaiine-earth Metals 
T.e Interaction of Hafnium Dicxide With the Oxiass cf Alxaisne zx 
etd mue baa Poesy td og ans 
ur 2 gcurse of the 
it haa pean heated %< “400° for eight hours. The acurs = 
v 2 - Se . ‘ : 3 (ee Gr ae iva Vs 
i Puaeret a furcviocn of time 2% :000 and ‘100° is aaa 
fs The phase conpositior of annealed mixtures o- 2 


t x 4 r 
igurs 4%. s Rieter stigation of tre 
: 4 te tabie 1. The investigay+ m 
a0 is centained afi C8 : : bh tw Xtir nwo 
a . ot CaHfOx, formation and tng subsequens transition int 
kinetizs or ve a F 


‘ She int i 431 ~ was made by mears 
a solid sotution by the imceractson Wo<l. HEO2 Spree 
sf a miatire cf 60% Hf0, + 20% C10 az 1100 and 76 
2 Sed ts 
oes ra given in figure 4. The tntsraction of HLOs ret MgO 
cesuits ara given in figure 4 xs A aA 
eon et temperatuczes > :400° with vhs formation of 30 ae 
pene It was found by chemical and radiograpa-> ee 2 
GAUG yee Wy v aur ¥ 
inet ne compound is formed at 1400° between ae anaed ae 
ne eee teraction of HfO, with SO and Bad the compoun 
During the interaction 2 


a 
2 


SHO, and BaHfO, are formed within the tamperature rang 


wan 95% begs 
«-99~1300°. After heating at 4100° for one Be ee nett 
z 3 ‘ & i ‘ -y heating at 4 

op i . SrHfO, are ottained by 300" . 

Se eae the jattice paramevers ak 
OUT e 2 202 one : saryick 7 eee 
compounds as well 4s the apecifis Ln dani eae 
tate 9, No solid nolutions are fermed in the systenn 6 


’ j wence: between the 
5 3/3 i . sa there are great differenss: 
Card 2/3 and H£0,-Ba0 sinca the & 
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ee pa hide a ae 4% te * 
The Interaction of Hafrium Dioxtde With the Oxides of Alkaline-earsh Metals 


2cnic radi’. The phase ecmpoaitiorn of annealed mixtures 
4 =} es of 
HfO, and MgO (+300°--:600°) is listed in a table. There are 


7 figures, 3 tables, and 7 references, 3 of which are Soviet. 


ASSOCIATION: Institut Khimii silikatov Akademii nauk SSSR (Institute of 
Siticate Chemistry of the Academy of Sciences USSR) 


SUBMITTED: Jaruezy 3, 1958 
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AUTHORS: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Biy Patek 


Fe ATES SSSI ATE RTE SETAE ery or sess _ 


Keler, E. K., Karpenko, N. B. SOV /78-4-5-~30/46 


The Conditions for the Forme%tion of Barium Titccate 
{Usloviya obrazovaniya titanatov bariya) 


Zhurnal neorganicheskoy khimii, 1959, Vo. 4, Nr ©, 
pp 1125 - 1137 (USSR) 


The conditions for the formation of ucid baritm titanate by 
the interaction of Bacto, with Ti0, in the solid pkase were 


determined. Experiments were carvied out with mixtures of the 
somposition of 50.% hy nol 40, and more. The ixttial material 


was dried at 120° end herefvom prassed shbjests were produced 


under a pressure of 700 kg/on” and warned at 1400°, For the 
‘purpase of determining the phese composition +f the product 
obtained X-ray-, chemical- and microscopics? exalyses were 
carried out. In some cases alse the electrical qualities and 
the density cf the samples were investigated. In the system 
Ba0-Tid, bartun titenate was founé to exist. The phase diagram 


of the system Ba0-Ti0, was constiracted avcording to data 
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supplied by Huse end Roy (Res 10) ead ava shows: ty figure 2. 
Tho phase diagram of the sys$-7xn Bat-TiO, bes “wen constructed 


in acecrdanse with data obtainad fron Pawhyetercisy and 
N. I. Shohepookkina, ane is sen, by Sigveie 4. Birra samples 
of tae coppoaltion 50, 51, $2.5, 5405 ent 55 wl.h Ti0, were 


+d cord Ca TA aye see eye OG, a. 3 
investigatac. Ther were terasd +37) ail 1500", From 
Xevray wxartnations it follews oat tu eewoles wi ao 


53.5% wy 21 B40, also certum Giteaaty Lless vos besides 


the aterustertal Jines efter busuizz at 1350", Tua X-ray 
piotercs cS samples with 51 end 52.5 tole vhow no barium 


titanate lines. The samples burned at 4500" were also 


subjected to an X-ray exaninabio: with th 
lines were found +o scear tn samples 


reeclt that new 


which corraapond to the atenetres of witile. Churical and 
migroscopical investigations cwafiry tie vess. 4s dhtained by 
Xevay exemization., The syathesis and tha propervtiss of 


£ a 


barium titenate worse jayves BBs, By Gk Weir Of a mixture 
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of components in the ratio BaO : T10 = 1 : 2 a heterogeneous 
product. is formed after 30 hours, which consists of BaTi0,, 
BaTin0, and BaTi,0,. In a mixture of random composition of 


from 50 to 65% by mol T10,, the products BaTi0, and BaTi 07 


are formed by burning at a temperature below “000°, with small 
quantities of BaTi 0,6 If burning takes place at temperatures 


of more than 1200° the product. contains netag, and Bati,0,- 


Results show that the velocity of formaticn cf barium titanate 
is low. Barium titanate crystallizes in form of long, needle= 
shaped crystals of monoclinic structure. The metals show a 
high degree of double refraction. The optical character of 
barium titanate obtained agrees with the data obtained by 
other authors. The synthesis of barium tri. and bariun- 
tetratitanate were carried ou%. Mixtures with 70 - 75 mol-% 
TL0, contain barium dititanate and berium tzititanate after 


Card 3/4 burning at 1150 and 1230°, Mixtures with 75 - 80 % by. mol M40, 
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contain barium tri- and tetratitanate. By burning a mixture. 
with. 80 mol-% T10, barium tetratitanate is formed. The barium 


trie and tetratitanates are optically similar and can therefcre 
be distinguished from each othsr only with difficulty by 
microscopical analysis. Barium tri- and tetratitanates are 
easily distingpishahis by means of chemical or X-ray analysis. 
On the basis of the results obtained a scheme for the phase 
composition of a mixture of BaC0, +710, whea burned at 


1100 - 4350° was constructed. The results chtained are shown 
by figure 10. There are 10 figures, 5 tables, and 12 references, 
4 of which are Soviet. 


ASSOCIATION: Institut khimii silikatov Akademii nauk SSSR 
(Institute for the Chemistry of Silicates of the Academy of 
Sciences, USSR) 

SUBMITTED: February 11, 1958. 
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8/131/60/000/01/007/017 
Keler, E. Ks, Bluvahteyn, M. N. BO15/B001 
SSRIS Samer EET 


\ 
On the Problem of Lining Blast-furnace Floors 
Ogneupory, 1960, Nr 1, pp 17 - 23 (USSR) 


In the beginning of 1958, the Magnitogorakiy metallurgicheskiy 
kombinat (ia nitogorsk Metallurgical Kombinat) requested the 
Veesoyusnyy institut ogneuporov (All-Union institute of Re- 
fractories) to give an expert opinion on the most favorable 
lining of blest-furnace floors. Thereupon, the authors made 
experiments} K. A. Bezrukova and A. HN. Kaller participated a 
in the experimental part. e results of these experiments 

are given. The effeot of molten ocaat iron on the refractory 
lining of various refractories was investigated by means of 
various kinds of mortar or without mortar, respectively. The 
characteristics of the refractories used are shown in table 1, 
the lined coal crucibles in figures 1, 2, and 3. The con- 
positions of the mortars used are shown in table 2. Table 3 

and figure 4 show the results of these experiments. Samples 

(Fig 5) were tested to investigate the creep. The results 

Showed that bricks with an increased alumina content are of 
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On the Problem of Lining Blast-furnace Floors s/131/60/000/01/007/017 


ASSOCIATION: 
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no advantage as compared with ordinary bricks. In conclusion, 
the authors mentioned that the final solution of this problem 
can be brought about only by model tests. The All-Union 
Institute of Refractories and the Nizhne-Tagil'skiy metallur- 
gicheskiy kombinat (Nizhniy Tagil Metallurgical Kombinat), 
and Gipromez have already started such experimental investig- 
ations.The economic aspeot of this problem has also to be 
taken into consideration. Suitable mortars for the walling 
of the blast furnaces have to be worked out and produced. 
There are 5 figures, 3 tables, and 25 references, 23 of which 
are Soviet. 


-Union Institute of Refractories) 


Institut khimii silikatov AN SSSR (Institute of the Chemiatr 
of Silicates of the Acade of Sciences, USSR). Vaesoyuznyy 
institut ogneuporov (ait 


va 


Y 
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3/131/60/000/008/003/005 
(5.2210 B02 1/B058 
AUTHORS: Zuyeva, Le 8., Godina, N. Ae, Keler, EB. Ke 
a Ce 
TITLE: The Properties of Ceriun Dioxide” end Its Solid Solutions 


gith\Caloium~ and Strontium Oxide 


PERIODICAL: Ogneupory, 1960, No. 8; PP. 368-371 


PEXT; The physical and technological properties of the above-mentioned 
compounds have not been investigated so far. The results of the authors! 
studiea in this field are shown in the paper under review. The conditions 

of the synthesis of the solid solutions CeO, with CaO and SrO have peen 
investigated earlier. Chemically pure cerium carbonate and -nitrate as well iX 
as calcium- and strontium carbonate were used a8 basic materials. CeO, war 
produced firat from the cerium salts by annealing. The product ottainéd con- 
tained 98% CeO, and about 2% oxides of other rare-earth elements. Three 
mixtures of vatious granulation were prepared from this material: 4 coarse, 
medium and fine one, the granular composition of which is mentioned in 
Table 1. The chemical and granular composition of the masses investigated 

js shown in Table 2. Samples of the masses investiga ed were fired in @ 
Kryptol furnace at temperatures of from 1450 to 4600°C in order to select 
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The Properties of Cerium Dioxide and Its Solid 3/131/60/000/008/003/003 
Solutions With Calcium- and Strontium Oxide B021/B058 


the optimum temperature. The shrinkage and apparent porosity may be seen 
from Table 3. The influence of the granulation on the sintering process of 
cerium dioxide is shom in a figure. The elasticity was determined by the 
ultrasonic method and the YSKC(UZIS) instrument. The investigation of de-~ 
formation under load was conducted according to FOCT(GOST) 4070-48. The 
investigation results of the fired samples are listed in Table 4. The ten- 
perature of the deformation under load of the samples from CeO, and solid 
solutions with CaOQ is shown in Table 5. The chemical resistancs of cerium 
dioxide and the solid solution Ce0, with SrO may be seen from Table 6, The 
authors state in conclusion that Sintered highly refractory products with 
a porosity of up to 0.1% and a compressive strength of up to 2000 kg/om? iX 
can be produced from cerium dioxide and its solid solution with caloiun- 
and strontium oxide. In order to obtain well sintered products from pure 
cerium dioxide, the material must be finely ground. Products from solid 
solutions of CeO, with strontium- and calcium oxide also sinter well with 
a coarser granulation of Ce0,. Products from Ce9, and its solid solutions 
can be fired at a temperaturs of 1500°C. Samples from CeO, and itsasolid 
solution with strontium oxide show a high chemical resistance in contact 
with other highly refractory oxides at temperatures of from 1600° to 1700° C. 
The fields for the application of refractories from cerium are to be de- 


termined by further studies. There are 1 figure, 6 tables, and 
Card 2/3 
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KBLER, B.K.; ISUPOVA, Yo.4. 


Zhur neorgekhim. 5 N02: 


Solid phases in the system Bed - T1056 (MIRA 13:6) 


433-36 F ‘60. 


1. Institut khimii silikatov Akademii nauk SSSR. 
(Beryllium oxide) (Titanium oxide ) 
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Int Zhur, neorg. 
Interaction of BaCo, with Ti0, and Zr0, during heating. . 
Khim, 5 no,32668-674 Mr '60. * =) (MIRA 14:6) 


1. Institut khimii silikatov AN SSSR, 
(Barium carbonate 
(Titanium) 
(Zirconium oxide) 


aoe sist 
Pt 
=a 
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GLUSHKOVA, V-B., KBIBR, BK 


Conditions of the preparation and rates of formation of barium 
silicatese Zhur. neorg. khim. 5 no./+:882-890 Ap '60. 
(MIRA 13:7) 


lL. Institut khimdi silikatoy Akademii nauk SSSR. 
(Barium silicate) 
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Interaction in the system Bed - Si05. Zhur.neorg.khin. 5 
no.52:1126~1131 My 


1. Institut khimii silikatov Akademii nauk SSSR. laboretoriya 


sinteza tekhnicheskikh silikatov. 
(Beryllium oxide) (Silica) 


160. (MIRA 13:7) 
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sh hae /06/12/030 
B 


AS. 2.2/0 
AUTHORS : Karpenko, Neo Bo, Keler, E. Ke 

A A 9 
TITLE: Interaction of BaCO, With 10, and. Zr0, op. Heating 


PERIODICAL: Zhurnal neorganicheskoy khimit, 1960, Vol. 5. Ne. 6, 
pp. 1267 ~ 1282 


TEXT: By way of introduction, the authors dissues publications con~ 
cerning the above subject, and mention P. Z. Tandura, Te. Ne Verbitskaya, 
tT, No Burakova, Go Ap Smolenskiy, As I. Avguetinik, and Ho Se Antselevith. 
Fig. 1 offers a comparison of the data supplied by P. Z. Tandure and 

T, Ne Verbitskaya for the parameters of the unit sell of the solid aa 
BaTiO, BaZr0, solutions with the data obtained ty the anthors. The aux 


thors had already investigated the interaction of BalO, with TLO, and 


2x05 in an equivalent ratio ef the components (Ref. Ais and hed workad 


out a method for the quantitative determinatior. of the various phases 
by X-ray, optical, and chemical anaiysis. The present paper deals with 
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‘Interaction of BaCc0, With Ti0, and ZrO, on s/078/60/005/06/4 2/030 
Heating B004 /B044 


the interacticn at various ratios among the components (Figs 2). The 
samples were continuously annealed up to 4,200°C, then constantly at 
1,200, 44250, 1,300, 15400, 4,500, and 1,600°C. Thermogrars were taken 
by neans of a device designed by E. K. Keler and A. Ko Kuznetsov 

(Ref. 7), whioh permitted the simultaneous recording of the thermal dif- 
ferential curve, the curve of weight loss, and the curve of volume 
change. Figo 3 shows such thermograms. For comparison, Fig. 4 illustrates 
the thermograns for TiO, Zr0o» BaCO; >» and the binary mixtures 


| 
BaCO,+Ti0, and BaC0,+2r05> The endothermic effest sbserved between Ww 


1,000 and 1,100°C was explained by 6 redistribution of BsO in the 
titanate and zirconate on the establishment of equilitrium in the solid 
solutions, which was confirmed by the thermogran (Fig. 5) of BaZir0, + 


+ T10,0 Experimental data are given in Tabies 1,2. Figs. 6,7 show the 


composition of the phases for different mixtures of BaTiO, + ZrO, and 
BaZr0, + Ti0, at temperatures between 1,200 and 3, 600°C. The interaction 
between the oxides of the system Bad ~ Tid, ~ ZrO, prosseds ina 
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different way, depending on temperature and composition of the mixtures 
The formation of the solid solution Bati0,~Bazr0,, which takes nlace 


only above 1,200°C, is determinant for the subsequent pros2saes. The 
components which do not enter the solid solution, form barium dititanates 
and bariun trititanates below 1,300°C, barium tetratitanate at 

1,300 » 1,400°C, and zirconium titanate above 7,400°C. If the mixture 
ha3 a high TiO, content, a new compound is formed, which corrasponda to 


one of the compounds Ba,Ti04> or BasT1g0o9 given by G. H. Jonker and 


W. Kwestroo (Ref. 5). The processes took place at different rates in 

the system investigated. Inhibited, retarded reactions ocour for a part 
(formation of the solid solution below 1, 200°C, formation of barium di-. 
titanate) which do not attain equilibrium with the usua). technical burn~ 
ing times. Hence, the phase compositions found do not correspond to 
equilibrium states, but to stable, relatively invariant states. These ; 
phase diagrams can therefore be valuable in the field of electroceranics | 
of barium titanate and other compounds. There are 7 figures, 2 tables, 
and 8 references; 7 Soviet and 1 American. 
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ASSOCIATION: Institut khimii silikatov Akademii nauk SSSR (Institute { 
. of Silicate Chemistry of the Academy of Sciencee. USSR 


SUBMITTED; January 12, 1960 
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3/078/60/005/012/010/016 
152210 B017/B064 
AUTHORS: Godina, N. A., Keler, E. K., and Rudenko, V. S, 
: \ 
TITLE: Reaction of Hafnium Dioxide eg eee Dioxide 


PERIODICAL: Zhurnal neorganicheskoy khimii, 1960, Vol. 5, No. 12, 
pp. 2795-2797 


TEXT: ‘The solid-phase reaction in heating mixtures of hafnium dioxide 
and titanium dioxide was studied. HfO, had a purity of 99%, and Tid, a Xx 


purity of 99.7%. The oxide mixtures were presged to tablets under a pres-~ 
sure of 500 kg/cm@, and burned at 1350 ~ 1650 C. The burned samples were 
subjected to an X-ray phase analysis. Fig. 1 shows the X-ray pictures of 
the mixtures of 50% HfO, + 50% Ti0, and the combustion product of this 


mixture obtained at 1650°C. Hafnium titanate HfTi0, forms in the reaction 


of HfO, with T10,¢ Fige 2 compares the X-ray pictures of zirconium titanate 


and hafnium titanate. The X-ray pictures of hafnium titanate obtained at 
20, 1200, and 1400 'C are given in Pig. 3. The solubility of Tid, in Hf0, 
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Reaction of Hafnium Dioxide With Titanium 3/078/60/005/012/010/016 
Dioxide B017/B064 
is limited, at 20% Ti0,, the X-ray picture shows the intensive lines char- 


acteristic of hafnium titanate. The dependence of the lattice spacings 
of the Hf0, lattice on the Ti0, concentration, and the dependence of the K 


lattice spacings of the T10., lattice on the Hf, concentration were stu- 


died. The results are graphically shown in Figs. 4 and 5. Apart from 
hafnium titanate, solid solutions form in the system HfO,, - Tid, The 


limit of the solid solution of TiO, in monoclinic Hf0, lies at 12 to 13 


mole % of Ti0,. At 1600°C, the solubility of HfO, in bio, ia w 15 - 16 
mole %. There are 5 figures, 1 table, and 3 references: 1 Soviet and 2 US. 


ASSOCIATION: Institut khimii silikatov Akademii nauk SSSR 


(Institute of Silicate Chemistry of the Academy of Sciences 
USSR) 


SUBMITTED: September 1, 1959 
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Lining the hearth bottom of blast furnaces. Ogneupory 25 19.1: 


1. Institut khimii silikatov AN an (for Keler), 2. Vsesoyuznyy 
inetitut ogneuporov (for Bluvshtein). 
: (Blast furnaces ) (Refractory waterials) 
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KELER, E.K.; ANDREYEVA, A.B. 


Additional data on solid solutions in the Zr0j~Ti0, systen. 
Ogneupory 25 no.7:320-324 '60. (MIRA 13:8) 


1, Institut khimii silikatovy A.N.SSSR. 
(Dielectrics) 
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ZUYEVA, L.S.; GODINA, NA; KELER, ¥.K. 


4ts solid solutions with calciun 


Properties of cerium dioxide and ree 


and strontium oxides. Ogneupory 25 no.8:368-371 ‘60. 


1. Institut khimii silikatov AN SSSR. 
(Cerium) 
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{tuz. (273, 36 s/131/61/000/001/002/004 


\5.2210 BO21/B058 


AUTHORS: Keler, E. K. and Andreyeva, A. B. 


TITLE: Effect of Titanium Dioxide on the Sintering and Stabilization 
of 2r0, in Zirconia ~alumina and Spinel~zirconium 


Compositions 
PERIODICAL: Ogneupory, 1961, Now 15 pp- 25-31 


TEXT: A study has been made of the mineralizing effect of titanium di- 


oxide on compositions containing zirconium dioxide as well as magnesium 
oxide and calcium oxide respectively, besides alumina. The following con- 
positions were examineds with (mol %) A1,0, = 100; A1l,0, + Zr0, = 90 + 103 


Zr0, + MgO + A1,03 = 33.3 : 33-3 3 33.33 2r0, + Cad + A1,0, = 33035853038 D209 
with admixtures of up A% Ti0,. In all specimens, TiO, jmproved sintering 


and reduced the temperature of complete sintering from 1700°C to 1500°C. 
The physico~technical properties of the fired specimens, their coefficient 
of linear expansion, phase composition, spinel formation, and chemical 
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Effect of Titanium. Dioxide 
jn Zirconia-alumina B021/B058 


and Stabilization of 2r0, 


and Spinel-zirconium Compositions 

ell as their refractoriness were determined. It is stated 
that an addition of titanium dioxide greatly reduces the sintering 
temperature of aluminiferous and zirconium-alumina compositions. In 4 
similar way, titanium dioxide affects the sintering of the triple equi- 
molecular. mixture Zr0, s MgO : A1,0;- fre specimens from 90% Al,0, 


+ 10% Zr0, and Zr0, s MgO 3 A1,0, = 1313 1 have a better thermal t 


stability than those from alumina and girconium dioxide, which is stabiliz- 
ed by magnesium oxide and calcium oxide, respectively. The coefficient of 
linear thermal expansion of the equimolecular mixtures Zr, - Med - 1,0, 


and ZrO, - Cad - Al 0. is much smaller than that of the corresponding 


2 2°3 
mixtures without alumina. The two-component compositions 41,0, - Zr05 and 


possess high refractori- 


composition as w 


three-ccmponent compositions MgO - A150, - Zr0, 


ness, setisfactory thermal stability, and good stability under pressure at 
high temperatures. They may be used as highly refractory masses. There are 
4 figures, 6 tables, and 12 references: 8 Sovies, 2 US, and 2 German. 
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4,009 8/131/61/000/006/001/003 
152230 3209, 220%) B105/B206 
———— 
AUTHORS: Keler, BE. K. and Andreyeva, A. B. 
TITLE: Effect of the admixture of silicon dioxide on the 


sintering and stabilization of zirconium dioxide 
PERIODICAL; Ogneupory, no. 6, 1961, 276-281 


TEXT: The effect of silicon dioxide on the behavior of zirconium dioxide 
during firing is investigated. Pure and commercial zirconium dioxide 

were used as initial materials. Shrinkage, weight of unit volume, open 
porosity and physicomechanical rroperties were investigated for various 
mixtures, admixtures, and firing temperatures. Table 4 shows the effect : 
of Sid, admixtures on the formation of the solid solution Zr0,- MgO during X 


firing. The thermal expansion of samples from 90 mole % of 2r0, 


+ 10 mole % of CaO is shown graphically for various firing temperatures 
and admixtures. Fig. 6 shows such curves of thermal expansion for samples 
from 90 mole % of zr0, + 10 mole % of MgO, fired at 1,500°C. It was 
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established that pure zirconium dioxide sinters much worse than commercial 
one. Its complete stabilization with an admixture of 10% of MgO is not 
even obtained during firing of up to 1,700°C. The admixture of siliccn 
dioxide hinders stabilization of zirconium dioxide in solid solution in 
mixtures of 90 mole % of Zr0, + 10 mole % of MgO and 90 mole % of Z2r0, 


+ 10 mole % of CaO. In the presence of 3-4% of Si0,, almost the entire 


magnesium oxide is bound by silicon dioxide, zirconium dioxide is not 
stabilized, and the samples become flawy; in the zirconium-calcium mixture 
the formation of the solid solution proceeds at lower temperature and part 
of the calcium oxide is bound by zirconium dioxide. An admixture of 
silicon dioxide is described as being undesirable for the production of 
highly refractory products from stabilized zirconium dioxide, and its 
content must be restricted by technical requirements. The silicon-dioxide 
content in industrial zirconium dioxide should not exceed 1%, nor 0.5% for 
the manufacture of especially important products. There are 7 figures, 

4 tables, and 9 references; 4 Soviet-bloc and 5 non-Soviet-bloc. The 
reference to the English-language publication reads as follows; Geller and 
Jaworsky. I, Research. Nat. Bur. Stand, 1945. 35 (1); 
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ASSOCIATION: Institut khimii silikatov AN SSSR (Institute of Silicate 
Chemistry, AS USSR) 


Ss 


Legend to Pig. 6: 
1) with pure 2r0,; 2) ditto 


with addition of 1% Si0,; 


nA S& 


3) with industrial Zr0,; 


4) sample 1 after 50 hr 
glowing at 1200°C 
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{et » & 
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Legend to Table 4: 1) no. of sample; 2) composition of the sample, % by 
weight; 3) admixtures; 4) addition; 5) firing temperature; 6) after 
treatment with HCl (1:1), %; 7) insoluble residue; 8) others; 9) sum 
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8/131/61/000/009/001/001 
I$ .2239 B101/B208 


AUTHORS s Godina, N. A., and Keler, E. Ke 

TITLE: Stability of solid solutions in the systems ZrO, - MgO; x 
2r0, = Ca0}3 Hf0, ~- MgO and Hf0, - Cad 

PERIODICAL: Ogneupory, now 9, 1961, 426 - 431 


TEXT: The authors investigated the stability of solid solutions of ZrO, 
and HfO, with MgO and CaO. The starting materials were Hf0, (97.2% eae 
ZrO, igs: 45% pure), and chemically pure alkaline-earth pee The 


Cea) phase analysis of the pressed samples consisting of 80% ga 
(or 2r0,) and 20% alkaline-earth oxide which were annealed at 1750° C for 
2 hr disclosed the formation of solid solutions in all samples. After 


additional annealing at 1200 °C for 24 hr the solid solutions which contained 
MgO were decomposed. In order to study the kinetics of this decomposition, 
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samples of solid solutions were heated at 4200°C for various lengths of 
time. X-ray analysis and phase analysis confirmed the instability of the 
solid solutions in the systems 2r0, ~ MgO and HO, - MgO, and a higher 


stability of the solid solutions with CaO. In the radiograph, the decom- 
position becomes manifest by the appearance of a monoclinic Hf0, or Zr0, 
phase. On the assumption that the impurities contained in zr0, and qf0, 
may influence the decomposition of solid solutions, special 220, and Hf0, 
reagents of particularly high degree of purity were prepared (98.5 - 99.8 
“r0,3 99.5 Hf0,). After annealing of these reagents with 20 mole® MgO or 
20 mole% CaO no difference was found as compared with the initially used 

samples (98.45% Zr0,, 97+2 Hf0,). After heating at 1200°C, X-ray analysis 


and chemical phase analysis disclosed, however, a higher stability of the 
3olid solutions which had been prepared from high-purity reagents. While 
at 1200°C the solid Zr0,-Mg0 solutions from commercial 2r0, (98.3% pure) 


completciy decomposed into their components already after 15 - 20 hr, only 
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30% of the solid solution prepared from. 998% Zr0, were decomposed after 


200 hr. There was no substantial difference between the solid solutions 


of 2r0, and HfO, with MgO and CaO. There are 6 figures, 4 tables, and 8 


references! 5 Soviet and 3 non-Soviet. The two references to English- 
language publications read as follows: c. B. Curtis et al., Journ. Amer. 
Cer, Soce, 1954; no 10, 458; P. Duwez et al., Journ. Amer. Cer. Soc., 1952; 
no. 5, 107- 


ASSOCIATION: Institut khimii silikatov AN SSSR (Institute of Silicate 
Chemistry AS USSR) 
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AUTHORS : Keler, E. K., Godina, N. Ay and Savchenko, Ye. P. 
poe 


TITLE: Reactions of silica with oxides of rare earths (La5031 
Ndp0;, Gd,0;) in solid phases 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye khimicheskikh 
nauk, no. 10, 1961, 1728 - 1735 


TEXT: The authors studied the conditions for the formation of rare-earth 


silicates in solid-phase reactions. The systems La50,-Si05s Nd,0,-S10,, 


and Gd,0,-510, were studied by X-ray analysis, chemical phase analysis, 


and microscopically. The initial reagents were analytically pure amor- 
phous silica, 99% lanthanum and neodymium oxides, and 98.2% gadolinium 

oxide. Oxide mixtures were pressed to tablets and annealed in Silit or 
Kryptol furnaces. Mixtures of lanthanum oxide and silica were prepared 

in ratios of 3:1, 231, 131, 233, 4:2, and 1:3 and kept at 1100 - 1650°C Xx 
for different times. X-ray analysis of a series of reaction prouucts dis- 
closed that two phases, La,0 *Si0, and 21a,0,°3551055 mainly the ortho- 


2-3 
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silicate phase, are formed in the temperature range of 1200 - 1400°C, 
irrespective of the oxide ratio in the initial mixture. Up to 1500°C the 
roentgenograms of the reaction products remain unchanged. when the ten- 
perature is raised, only the content of initial components in the samples 
decreases, Pyrosilicates are formed only at 1500 - 1650°C owing to the 
interaction of the resulting orthosilicates with silica. In iLa 0; 

+ 3510, which contains more silica, pyrosilicate formation may bé “ob- 
served‘already at 1400°C. Orthosilicate remains the intermediate phase. 
In mixtures having a higher content of lanthanua oxide (3:1, 322, 2:1) 

In 


X-ray analysis disclosed the formation of La,0,°Si0, and 2La,0,°3510,. 


samples of the composition 21a,0, + 35105 three phases were found: 
2La,0 351055 La,0 *Si0,, and La,0 *28i0,. The orthosilicate is unstable 


273 2°3 2°3 
and decomposes into pyrosilicate and oxyorthosilicate. Pure orthosilicate 
could not be obtained from the solid-phase reaction. Prolonged annealing 
and temperature increase to 1500 - 1650°C always resulted in orthosilicate 
decomposition. Lanthanum silicates obtained at 1200 - 1350°C are finely 
crystalline. ‘iicroscopic examination ot these samples yieles no aefinite 
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results. These products were studied by the chemical method with respect 
to their solubility in ammonium acetate; their resistance to the aotion 
of boiling ammonium acetate was compared with that of silicates obtained 
at 1600 - 1650°C. It was found that the compositions annealed at 1600 

~ 1650°C, which correspond to the pyrosilicate and orthosilicate, are 
sparingly soluble in ammonium acetate, while the oxyorthosilicate is 
markedly soluble. The solubility kinetics of silicates obtained at 1350°C 
is equal for all three compositions. On the basis of the experiments per- 
formed, a phase diagram of annealed mixtures could be plotted (Pig. 4)- 
The reactions of neodymium oxide and gadolinium oxide with silica, sudiec 
by the sane methods, showed similar conditions of silicate formation as in 
the case of La 503-8105. The formation of the compounds La 403 °Si0 and 


Nd,0,°Si0,, respectively, was confirmed by the erystallo-optical properties 
of the compositions 1La 503 + 1810, and 1Nd,0, + 1810, annealed at 1500 


- 1650°C. The papers by N. A. Toropov, I. A- Bondar! (Izv. AN SSSR, Otd. 
khim. n. 1959s 554)3 N. A. Toropov, F. Ya. Galakhov (ibid, 1961, 000); 
N. A. Toropov, T. P.- Kiseleva (Tr. Leningradskogo tekhnol. in-ta im. 
Lensoveta, no. 52 (1961)) are mentioned. There are 6 figures, 3 tables, 
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and 6 references! 4 Soviet and 2 non-Soviet. The reference to the 
English-language publication reads as follows: J. Warshaw, R. Roy, Bull. 
Amer. Cer. Soc. 38, N 4, 169 (1959). 


ASSOCIATION: Institut khimii silikatov Akademii nauk SSSR (Institute of 
Bildoate Chemistry of the Academy of Sciences USSR) 


SUBMITTED: May 4, 1961 


Fig. 4. Phase composition of 
annealed mixtures of La50, and 


Sid, (L = La,0,3 5 = $10,). 
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AUTHORS Keler, E. Ke, Godina, No Aos and Savchenko, Ye. P. 
ee 
TITLE: Reactions of silica and praseodymium oxide in solid phases 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye khimicheskikh 
nauk, no. 10, 1961, 1735 = 1741 


TEXT: The authors studied the conditions of silicate formation through 
interaction of Pr50z and Pr¢0,, with silica. The reaction products were 


investigated by X-ray analysis and chemical phase analysis: The initial 
reagents were 95/ praseodymiun oxide Pr¢0,, and analytical-grade amorphous 


silica, Experiments in hydrogen medium were performed in a Silit tubular 
furnace. When hydrogen was passed through at 1200°C, Pr,0,, was reduced 


up to Pro0, within two hours. Mixtures with Pr0,/8i0, ratios of 1:1, 
11.5, and 1:2 were used in the experiments. The orthosilicate 2pr,0,°35id, 


was found to be formed at 1200°C, as shown by X-ray analysis for all three 
compositions. At 1300°C, the orthosilicate was found again, but aleo 
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oxyorthosilicate was formed from iPr0, pect 1Si0,- Further experiments 
at higher temperatures were made in air medium. Pr¢0,, was found to dis- 


sociate gradually. A comprehensive thermal analysis of this praseodymium 
oxide was carried out using a device designed by &. K. Keler and &. K. Kuz- 
netsov (Ref. 7: Pribor dlya kompleksnogo termicheskogo analiza (Device for 
comprehensive thermal analysis), no. 2, VINTI, 1960). Oxygen absorption 
during cooling in the temperature range of 1100 - 1000°C was found to be 
accompanied by a marked growth of the sample. In order to obtain 
praseodymium silicates, mixtures of Pre04,4 and silica were pressed to 


tablets and annealed together with a praseodymium-oxide tablet ina Silit, 
Kryptol, or reverberatory furnace at 1200 - 1650°C, and the content of 
active oxygen was determined. On annealing in air medium, the oxygen con- 
tent remained unchanged at 1400°C. At 1500 - 16509C, it dropped from 
5.75% to 3.0 - 2.9%, In the air mediun, praseodymium oxide was found to 
react with silica already at 1200°C while forming silicates. Like in ex- 


periments in hydrogen medium, the orthosilicate 2Pr0,°55i0, is formed by 


reaction of 2Pro03 66 + 3810, and Pro0s 66 + 2510, ; In 1Pro0s 66 + 1510, 


ee es ee mee 
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the oxyorthosilicate Pr50,°S10, 4s formed in addition to the orthosilicate 
In samples with a higher content of praseodymium oxide (2Pr,0, 66 + 1810,) 


oxyorthosilicate is the only reaction product. At higher temperatures 
(in the range of 1409 - 1650°C), the orthosilicate is unstable and de- 
composes into Pr40,°S10, and Pro0,°251056 The pyrosilicate formed at 


these temperatures is the result of an interaction of subsilicates formed 
jn the primary reaction stage with silica. At temperatures of 1600 - 
1650°C, oxyorthosilicate is obtained in nearly pure condition, containing 
only small orthosilicate impurities. A phase diagram (Fig. 5) of an- 
nealed samples of the Pr,0,-S10, system could be plotted on the basis of 


the studies performed. There are 5 figures, 4 tables, and 7 references: 
34 Soviet and 4 non-Soviet. The three most recent references to English- 
language publications read as follows: R. &. Ferguson, E. Daniel Guth, 
L. Lyving, J. Amer. Chem. Soo. 76, 3690 (1954); E. Daniel Guth, 

H. Re Holden, N. C. Baenziger, Le Roy byring. J. Amer. Chem. Soc. 76, 
5239 (1954); I. Warshaw, R. Roy, Bull. Amer. Cer. Soc. 38, N 4, 169 \ 


(1959). a 
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ASSOCIATION: Institut khimii silikatov Akademii nauk SSSR (Institute of 
Silicate Chemistry of the Academy of Sciences USSR) 


SUBMITTED: May 4, 1961 


Fig. 5. Phase composition of annealed mixtures of praseodymiun oxide 
and silicas x{ 1.83; P = Pro0z ¢¢i 5 = S1i0,- 


Fig. 5 
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AUTHORS: Leonov, A. I., Rudenko, V. Sey and Keler, E. K. 


TITLE: Reaction between Ge,0, and 510, at high temperatures 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye khimicheskikh 
nauk, no. 11, 1961, 1925-1933 


TEXT: Silicates of trivalent Ce were synthesized in a hydrogen atmosphere, x 
as Ce,0, is unstable in an oxygen-containing atmosphere. 99.1% Ged, and if 


23 


analytically-pure Si0, were made to react between 4200 and 4650°C in the 
molecular ratios Ce,0,:8i0, mw 231, 18, 2335 182, 1424, and 1:8. The 


calcined products were analyzed by the X-ray diffraction method. The ce,0, 
X-ray diffraction pattern was interpreted on the basis of data by 

B. #, Ormont (Ref. 5: Struktura neorganicheskikh veshchestv. (structure of 
Inorganic Substances) K.-L., 1950, str. 455). The refractive index,dielec- 
tric oonytent, dielectric loss (these two measured by I. S. Yanchevskaya) » 
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and specific weight were also determined. To identify the products yielded, 
they were oxidized by heating in air and their oxygen absorption was 


gravimetrically determined. (The individual certt silicates have different 
decomposition temperatures on heating in air.) Results: The compounds 


Ce,0,°510,, 2 Ce,0,°5 $i0,, and Cen0,°2 $i0, could be proved. Crystalline 


S10, was obtained from an {initial mixture of 1 Ce,0,+2 Si0,. 


Ce,0, S10, and 2 Ce,0,°3 S$i0, are unstable and could not be obtained from 


their stoichiometric initial mixtures in a purely-crystalline phase. The 


decomposition temperatures in air are between 300 and 506°C for Ce,0,+Si0,, 


between 600 and 700°C for 2 Ce,0,+3 Si0,, and at goo°c for Ce,0,+2;Si0,. 


Among others, papers by N. A. Toropov and I. A. Bondar' (Ref. 1: Lav. 

AN SSSR, Otd. khim. n. 1959; 554) and I. A. Bondar' (Ref. 1: Sb. "Khimiya 
i prakticheskoye primeneniye silikatov", L., 1960, str. 5-9) are mentioned. 
There are 6 figures, 6 tables, and 5 references: 2 Soviet and 3 non-Soviet. 
The two references to English-language publicutions read as follows: 
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I. Warshaw, R. Roy, Amer. Ceram. Soc. Bull. 38, N 4, 169 (1959); 
Alphatetical and Numerical Indexes of X-Ray Diffraction Patterns. ASTM, 


1953. 


ASSOCIATION: Institut khimii silikatov Akademii nauk SSSR (Institute 
of Silicate Chemistry of the Academy of Sciences USSR) 


SUBMITTED: May 22, 1961 
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AUTHORS : Keler, E. Ke, Andreyeva, A. Be 
pipet saseee 


TITLE: Decomposition of calcium zirconate in the presence of some 
oxides during heating 


PERIODICAL: Ogneupory, no. 12, 1961, 581 - 586 


TEXT: The authors investigate the thermal resistivity of calcium 
zirconate as a refractory material in the presence of the oxides of 
elements of the fourth group and of alumina. For the synthesis of 
calcium zirconate at 1350, 1500, and 1600°C, they used industrial 
zircor.1. dioxide with a content of 98.4% Zr0, and calcium carbonate, as 


well as ZrO, Ti0,; $i0,, ThO,, and A1,0,. Specimens from calcium 


zirconate react at 1350°C in contact with silica and titanium dioxide. Up 
to 1450°C this reaction did not take place with zirconium dioxide, 
thorium dioxide, and alumina. Calcium zirconate in an equimolecular 
mixture with 2r0,5 Si0,, Ti0,, and A1,0, decomposes during heating up to 


1500°C: (1) with Sid, into calcium silicate and monoclinic zirconium 
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dioxide; 2) with ZrO, into the solid solution Zr0, ~ CaO and some undecom- 


posed zirconate is lefts (3) with A1,0, into the solid solution Zr0, ~ Cad 
and calcium aluminate; (4) with Tid, into the triple compound 
Zr0, °Ca0e2Ti0, and a residue of Cazr0,. With ThO, calcium zirconate does 


not decompose during heating to 4600°C. There are 6 figures, 4 tables, 
and 8 references: 5 Soviet and 3 non-Soviet. The two references to 
English-language publications read as follows: M. K. Hadler, 

E. Ce Fitzsimmohs. Journ. Amer. Cer. Soc., 1955, Now 6, po 2143 

L, W. Coughenour, R. S. Roth, S. Marzullo, F. E. Sennett. J. of Research 
N.BeSo, 195%, vo 54, Noo 4o 


ASSOCIATION: Institut khimii silikatov AN SSSR (Institute of Silicate 
Chemistry AS USSR) 


Card 2/2 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510005-0" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510005-0 


TEN ey SSS ERE oi Sean ere ec 


rat 


KELER, 1b.K.s ANDREYEVA, A.B, 
ees oy ep 


Effect of an admixture of silica on the sintering and stabil- 


nium dioxide. Ogneupory 26 no.6:276-281 ‘61. 
ization of zirco: gn ae) 


‘Le Institut khimii silikatov AN SSSR. 
Zirconium oxide) 
Silica) 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510005-0" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510005-0 


SH PR ESRB ASSES RSs 


GODINA, NA.5, KELER, BE, 
Stability of solid solutions in the following systems: Zx02- 
Mg0p, Zr0z-Ca0, HfOz-Mg0, and HfO2-Ca0, Ogneupory 26 no.9: 
426-431 "Ol. (MIRA 14:9) 
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AUTHORS: Sergeyeva, V.1., Glushkova, v.B., Keler, E.K. 


a 


TITLE: Physical and Technical Properties of Barium and Strontium Silicates 
PERIODICAL: Zhurnal Prikladnoy Khimii, 1961, Vol. 34, No» 1; PP» 212-214 


TEXT: Syntinesis and sintering of single barium and strontium silicates with 
mineralization admixtures were investigated, and the physical and technical 
properties of the sintered samples were determined. Concretes containing 

these silicates have @ greater resistance to sea water, they are heat-resist- 

ant and have X- and gamma-ray shielding properties. Besides, these silicates 

are used for special ceramics and phosphors. Nevertheless they are insuf- 
ficiently studied. Hadley et al. [Ref.2 J.Applied Physics, 27, 11,1384 (1956)] j 
briefly reported on some physical properties of barium orthosilicate. The nN 
present authors determined in previous investigations [Ref .31 ZhNKh , 1,10, 2283 
(1956), Ref.4s ZhPKh, 30,4517 (1957)] formation conditions of barium- and 
strontium-silicates. In the present work the silicates were synthesized from 

ary silicic aoid and barium- 48 well as atrontium-carbonate in silite ovens 
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Physical and Technical Properties of Barium and Strontium Silicates 


at 4,200°-1,400°C. The sintered material was milled by batches after each 4 
hre of sintering, briquetted (at 200 atm pressure) and sintered again to ac- 
celerate synthesis of the components. Duration of the total sintering pro- 
cess was 32-56 hrs. The synthesized silicates were sieved and articles were 
pressed at 500 atm adding 17-10% of kerosene by weight to decrease lamination 
of the material. The articles were fired at different temperatures, and the 
physical and mechanical properties were determined. In order to obtain samp- 
les of small porosity, mineralizers (NagC0z, BaCloa, Zn0, SrClo, MeFo, 3203, 
and Al,0,) in amounts of 4-1,5% of weight were mixed with the synthesized si- 
licates.” The strongest influence have Al203 and B20z admixtures (the latter 
on BajSi0,). They form o liquid phase at 1,350 217400 C by melting of the 
eutectic a this ternery system. According to these results Al903 and Bo03 
admixtures were used to prepare sintered samples. Physical and technical 
properties of the investigated samples demonstrate (see Table) that additions 
of Al903 and Bo0z in the amount of 4-1.5% by weight decrease porosity, in- 
crease a echenical 

ity ané bending. Al20z admixtures pract 
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The dielectric constant increases with Ba0- and 
Barium silicates have a lower temperature co- 
efficient of dielectric constant.: The present investigation demonstrates: 
that improvement and inérease in mechanical properties of barium- and stron- 
tium-silicates were effected by sintering with admixtures of mineralizers. 

- There are 1 table and 4 references? 2 Soviet-bloc, 2 non-Soviet-bloc. 


sistance of the material. 
SrO-content in the silicate. 


t 


ASSOCIATION: Ineti tht khimii silikatov AN.SSSR (Institute for Silicate. 
Chemistry of the AS USSR) 
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Tablet : 

Physical and technical characteristics of the samples. 
silicate, @) content of mineralizer (in % of weight), at ering tem- 
perature in % water absorption according to kerosene @. parent : 
porosity ing true porosity in hy @ wa GES ht by volume in al om, se (8) set- 

ting in %, lo} physioal and technical values, coe cy, of expansion,: 
41) Poisson's ratio, (12) eee Cd) of shear OF 10°? in kg/ om’, (13 Bogut 
us of elasticity E.107 n ke/ent ; oy Cis) ession strength ¢o in kg cn ’ 
15) number of heat salir until rup OF, (16) dielectric constant &, 
47) dielectric ) ses tg & 18) te meee coefficient: of dielectric con- 
stant tvé .10 (15) melting. point no admixture. 
2 & 
© i ab sa8 os@ ga! oa 
. aia Gig ie Fig 91.9 
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